Conversion of nitroxyl (HNO) to nitric oxide (NO) in biological systems: the role of physiological oxidants and relevance to the biological activity of HNO.
Nitroxyl (HNO) and nitric oxide (NO) are chemically related compounds in that NO is the one-electron oxidation product of HNO. Previous studies from this laboratory indicated that HNO elicits pharmacological effects that are similar to those elicited by NO, namely, vascular smooth muscle relaxation and stimulation of cyclic GMP formation. The objective of the present study was to determine whether HNO could be converted to NO under physiological conditions and thereby account for the pharmacological actions of HNO. Utilizing the method of chemiluminescence detection, HNO was found to be readily converted to NO by a variety of ubiquitous biological oxidants including oxygen, superoxide dismutase, methemoglobin and flavins. The potency of HNO as a vasorelaxant using isolated rabbit aortic rings was markedly increased 30-fold by superoxide dismutase, whereas the potency of the NO-donor compound, S-nitroso-N-acetylpenicillamine (SNAP), was increased only 2-fold. These data indicate that the ready conversion of HNO to NO may account for the biological activity of HNO. Thus, HNO and HNO-donor compounds represent good sources of NO.